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We claim ; [ 

1. A method for differentiating one orjmc're pluripotent embryonic 
stem (ES) cells toward ono or morcjncjral cells comprising: 

(a) culturing the ES cells at low density in the €©rum-fr©e media; 
5 and i 

(b) allowing said FS cells to diff*=^rftntiktf^ towi^rri th^. neural cells. 

i 

2. Tilt; ffit^lliud faccording lo claim 1 for diffefsntiating embryonic stem 
cells to cells with markers characteristic of neural cells comprisin^^; 

(a) culturing the embryonic stem cells in a ser jm free media at low cell 
10 density wherein said density is seledtoci to minimise ES cell 

aggregation or EB formation; \ 

(b) allowing said cells to differentiate. ' 

i 

3. The method of claim 2 wherein the density U selected as to avoid EB 

1 

fornrdUun. ; 

t 

15 4. The method of claim 1 wherein said c^ll tiensity is greater than 0 
cells/|jl to 50 cells/fil- j 

5, The method of claim 4 wherein the celji d'=^nsity is greater than 0 
cfi[fs/iJl to 2Q Cfills/{J|. ' 

6- The (nelhud uf ci'dini 5 wherein the cejil cerisily is greater lhafi 0 
20 celis/|jlto 10cells/|jl. \ 

; 
( 

7. The method of claim 6 wherein the cell dins ty is 10 cells/(j|. 

I 

8. I he method ot claims 6 wherein there is ifio fzB formation. 

9. The fiielljod of daifn 7 wfieiein Itie difr^iefilialiny ES celli> lorn at 
least one neuro sphere. 

i 



i 
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10. The method of claim 1 wherein the differentiating ES cells form at 
least one neurosphere. ; 

11. The method of claim 1 wherein th^ serum free media further 
cnmprifift*^ n cytokine. ; 



5 12, The melhod of claim 11 wherein the cytokine is leukemia inhibitory 
factor (LIF). \ 



13, The method of claim 12 wherein thejES^ cells differentiate into a 
primitive neural stem cell, that is pluripoteni 



1^1; 14. The method of claim 1 and 12 wherein; the; serum free media further 

Co 10 comprises a growth factor. : 

%l 15, The method of claim 14 wherein the growth factor is selected from 

jfj; the members of the fibroblast growth factor' (FGF) family of growth 

O factorc. ! 

16. I he method ot claim lb wherein the grqwTh factor is FGF2. 

15 17. The method according to claim 1 wherein the media comprises an 

inhibitor of TGF-lS -related signaling. I 

I 

18. The method of claim 17, wherein the inhibitor is the protein Noggin. 

19. The method of claim 18 wherein the hhibitor is selected from the 
Cerebus family ot proteins. i 

20 20. A method for producing secondary fieuial stein cttil colonies 
comprising: i 

(a) culturing ES cells in low cell 'density completely defined 
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serum-free media for a time and und^r conditions sufficient to 
differentiate the said ES ceils; ' 

(b) dissociating and subcloning primary neural ceil colonie.^ 
generated from the said bS ceiis; and [ 
5 (c) admini<^tfiring a growth factor to tlte dissociated neural cells. 

21. A metfiud according to claim 20 wjherein the growth factor is 
selected from among the members of the fibroblast growth factor (FGF) 

family of growth factorc, J 

( 

i 

22. A method according to claims 21 vi/h^rein the growth factor is 

10 FGF2. I 

I 

S 

23. A method according lo daim 20 wherein a cytokine is 
aUministered to the dissociated neural ceil^. 

I 

r 

24. A method according to claim 23 whferein the cytokine is LIF or 
B27. ; 

15 25. One or more nRll(?i) fixpressing one Or more neural precursor cell 
marker(s) and/or one or more neurai-specjific rriRNA molecule(s), and 
having multilineage pgl^^nlial. ; 

20. A cell according to claim 25 whereinjtho neural precursor marker 
nestin ts expressed. ; 

20 27. A cell according to claim 25 or 2ti wcif^rein the neural-speclfic 
mRNA molecule is Fmr?. or HoxBI ] 

28, A rnetlioU accordincj to anyone of ciarim^s 1 or 12 for analyzing the 
role of genes in the regulation of neural fat^ sfjccification. 

29. A primitive neural stem cell producedjby the method of claims IV 



i 
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I 

that comprises neural cell markers and is pluripotent. 

I 

30. A primitive neural stem cell produced cbmorising at least one neur^sl 
cell marker and is plunpotent 

I 

31. A method of producing a pre-selected cell .ype derived from a eel! of 
claim 30 oufiipiising. culturinci the cells uridei- differentiating conditions 
that promote formation of the cell type. ! 

1 

32. The nnethod of claim 31 wherein ihd pte-selected ced type is a 
neural cell, and the differentiating conditiorls (^.ompnse cultnring rhp, cell 
in a serum tree media that rnmprlse$^ FGF^. 



10 33. A method for screening for rnoUulal^iis of cellular differentiation 
coriipribifiy. j 

(a) culturing pluripotent cells in serum-fr^e medio under low density 
conditions in the presence of the potential inodulator; 

(b) a[iowing for differentiation of the cells; , 

15 (c) detecting any differentiation of the ceils and cell Typfi<^; g^n^rated, if 
any. I 

34. A method in accordance willi claim !33 wherein the modulators 
comprise any culturing conditions that may modulate cellular 

i 

differentiation. | 

t 

; 

20 35. A method for screening for differentiation factors ot cellular 
development comprising : 

(a) culturing the cells In serum free media at low cttll dt^nsity in the 
piesence of the differentiation factor; i 

i 

(b) allowing cells to differentiate; \ 
25 (c) detecting differentiation of the cells, if an^. 



36. A method of claim 35 for screening fui iFnc»dulaLui:5 or differentiation 
factors of neural cell development. I 

37 A method for screening for differentiation factors of cellular 
development comprising : ' 

(a) culturing the cells of claim 29 in serum free* media, in the present of 
the differentiation factor. \ 
(h) detecting any differenliation of llie cellii. | 

i 

38. The method of claim 37, wherein the mc^dia further comprises FGF2. 

38. A modulator or differentiation factor cietocted by the methods of 

claims 'i'i-if. \ 

I 

39. A method according to claim 3^ lor modulating cellular 
differentiation. \ 

40. The method of claim 1 for obtaining a homogenous uniform cell 
base. ; 

41 . The method of claim 40 wherein the ce|l ti^se is a neural cell base. 

42. A inetliod fui Jsupplyiny celly for Uanisplanialiun (;ufnp]i5>ing culluring 
cells pursuant to the method of claim 1 or 1^. 

43. A method for treating ncurdegencr^tivc disorders comprising 
administering to a patient in need thereof th^ cells of claim 29. 

44. A method for the treatment of any disease or conditions resulting 
from cell lois's o\ fur^clion in the neural system comrpising administering 
the cells of claim 29 to a patient in need theijeof. 



45. A method of gene thereapy, wherein the cell of claim 29 is modified 
to express a gene of intcrcGt and administering siad modified cell to a 
patient in need thereof. i 



